Pb + e -with an unprecedentedly low threshold (52 keV) for solar pp-neutrino capture. A decisive step for this purpose is getting the precise, background-corrected ratio of 205 Pb/ 205 Tl in lorandite (TlAsS2). This report presents the status of major challenges being addressed, in particular the determination of the paleo-depth of lorandite, including the eroded layer over 4.3 Ma, as well as the choice of appropriate techniques for extraction, separation and quantitative determination of the ultra-low 205 Pb concentration in the extracted lorandite samples.
Introduction
The goal of LOREX [1] is the determination of the long-time average (over ~ 4 MY) 
with the unprecedentedly low threshold of Eνe ≥ 52 keV for solar neutrino capture, and the precise, background-corrected determination of transmuted 205 Pb atoms in the thallium-bearing mineral lorandite (TlAsS2) at the mine of Allchar. This geochemical experiment was proposed originally by Freedman [2] . The average neutrino flux ν over the exposure time a (age of lorandite since its mineralization) follows from the common activation equation: . From these data minimal and maximal paleo-depths of lorandite in Crven Dol were extracted: dmin = 1390 mwe (meter-water-equivalent), dmax = 2330 mwe, for an age a = 4.3 10 6 y. With the paleo-depth known, the amount of cosmic-ray (mainly muons) induced 205 Pb atoms could be calculated as function of the depth of the lorandite location (see Table 1 ). For the natural radioactivity the following values (in ppm) were figured out: U = 0.102(10), Th = 0.096(75) Bi = 0.008(2), Hg = 231(92). Finally, for the total lead concentration in lorandite a value 1.5(5) has been found.
Extraction, separation and detection of ultra-low amounts of 205 Pb in lorandite
Decisive steps of LOREX already started with the prospection and separation of lorandite from the Allchar mine (Figure 1 ), the extraction of thallium and lead (the mean concentration of lead in lorandite amounts to 1. 
Present status of LOREX and conclusions
Taking into account the present-day state-of-the-art of all the techniques needed to solve the main challenges of LOREX, and acknowledging the achievements of hard working during the last years concerning the determination of the erosion rate and of the background, as well as the development of a probably feasible scenario for the detection of the ultra-low 205 Pb concentration, we conclude that it seems realistic to expect the first result for the solar pp-neutrino flux averaged over the last 4.3 million years in the foreseeable future.
However, this assessment supposes that the βb experiment -irrevocable for the precise knowledge of the solar pp-neutrino capture probability-could be (successfully) performed. The final number for the background-corrected amount of solar neutrino-induced 205 Pb atoms will have probably still a large error margin in the order of 30% (68% CL) or even more. We expect, however, that this accuracy could be improved with time, and that it might finally reach a level below 30%.
